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(£) Gear mounting. 

(g) In a gear mounting having a spindle (2 ; 92. 93) extending 
generally normal to a carrier (3; 90.91 ), the spindle is permit- 
ted limited radial excursions to edept itself to the tooth load- 
ing. It is particularly suited to mounting planets In en 
epicyclic gear and the spindle may be cantilevered or strad- 
dle mounted. 

Part, at least, of the spindle is axialty prestressed and by 
the configuration and interengagement of the parts this 
holds the mounting in position. Under load, the stress is 
increased or imbalsnced and the radial excursions are 
resisted. A cantilevered spindle comprises inner end outer 
members (5. 7; 92. 93) one being tensioned to compress the 
9 other, and it may either flex end/or change length by cam 
* action with the carrier. In straddle mountings (90, 91 ), the 
spindle is under compression and locates against inclined 
surfaces which increases the axial load upon radial excur- 
sion. 
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TITLE MODIFIED 

see fror.t page 



'Improvements relatin g t o gears' 



This invention relates to gears. It is primarily 
concerned with, mounting planet pinions in epicyclic gearing, 
although it can also be applied to other forms of parallel 
shaft gear trains. 

The mounting of pinions in cantilever fashion from 
the s}de of a carrier by means of a "flexible pin" is known. 
Examples are described in earlier British Patents Nos. 1,101,131, 
1,456,085, 1,448,059 and 1508999. In all these a central p in 
is constructed to flex a desired amount under gear-loading 
SL/JCG 
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in such a manner as to allow the co-axial surround in? 
which carries the gear, and which is connected to the pin 
solely at its outer end with annular clearance over the 
rest of its length, to remain parallel to the original 
axis (i.e. parallel to that of the annulus and sun of an 
epicyclic gear) under gear loading. Thus, the gears mesh 
evenly along the length of the teeth, and whenever there 
is any tendency for the planet or other intermediate gear 
or pinion to tilt under load, a restoring couple is 
immediately generated and the gear reverts to parallelism 
with the others. 

An earlier proposal for this flexible pin 
mounting relied on interference fits "between the pin and 
carrier and between the pin and sleeve. When this did not 
prove entirely satisfactory for some applications, electron 
team welding or a construction involving somewhat 
complicated geometry of carrier, pin and sleeve were 
proposed. However, although these are quite workable, 
they are expensive to manufacture, somewhat massive, and 
the problem of how to balance accurately and so avoid 
difficulties with centrifugal forces at high speeds was 
not entirely resolved. 

The aim therefore is to provide a gear mounting 
cTfei'ing the same 'load- spreading and adjusting capability, 
t.-ut which is lighter and simpler to produce, and which 
can readily be designed in a balanced form to overcome the 
^L/JCG -2- 
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centrifugal problem. 

According: to the present invention there 
is provided a pear mounting having a spindle extending 
substantially normal to a carrier and capable of radial 
5 excursions from an initial position when under load, 

characterised in that at least a portion of the spindle is 
axially pre-stressed against said carrier and in that 
rveans are provided for transf orrrn ng radial loading of a 
pear on the spindle into a change of axial stress which 

10 generates resistance to the radial excursion caused by 
said loading. 

In one preferred form, the spindle is cantilevered 
from said carrier and comprises radially inner and outer 
members one of which is axially tensioned and co-operates 

15 with the other member at the end remote from the .carrier 
axially to compress the other member against the carrier. 
Conveniently, the inner member is a tension bolt, axially 
compressing a tubular outer member. 

In this case, the outer member may be a tube 

20 having radial clearance over an intermediate portion only 
of the bolt and capable of contraf lexing while the bolt 
bends under load over said intermediate portion „ There 
is an advantage i^i having the effective annular abutment 
surfaces of the tvJTbe against the outer end of the bolt 

25 and the carrier of less area but at a greater radius than 
the cross-section of the intermediate portion of the tube. 
SL/JCG -3- 
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These arrangements rely on flexing and bending 
to an extent dependent on the load. In an alternative 
arrangement, the tube member effectively engages the 
carrier at a generally coned surface, normals to which 
5 extend substantially through the centroid of the cantilever 
assembly. The outer member and carrier may have matched 
abutting f rusto-conical surfaces, and when the outer member 
is radially displaced, there is mutual sliding. 

In another arrangement, the outer member and 
10 carrier have abutting surfaces, both generally coned but of 
different curvatures in axial section, there being similar 
engagement of the outer member with the end of the bolt 
remote from ■ the carrier. This provides annular lines of 
contact at each end, and instead .of mutual sliding there 
15 will be a rolling action when the load is sufficient to 

overcome the. bolt tension maintaining the annular lines of 
contact. Up to a transition point, when tbe outer member 
is a tube having radial clearance over the bolt and Is 
capable of contraf lexing while the bolt bends under load, 
20 those lines of contact will be maintained and the members 
will first distort rather than roll. 

With the cantilevered tube and bolt spindle, the 
spindle will generally have a gear carrier sleeve member 
with 'radial clearance over the tube and clear of the 
25 carrier at the inner end, being; mounted by an inturned 

flange at its outer end captive between the bolt and tube. 
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Similar principles can "be applied when the 
spindle is compressed between the flanges on a straddle 
carrier. Instead of a central bolt, these flanges will be 
urged towards each other by bolts or other means remote 
5 from the gear spindle. 

In one form, the spindle may engage one flange 
by matched coned abutment surfaces, normals to which 
extend substantially through the centroid of the spindle, 
the other end of the spindle having a slidable abutting 

10 engagement with the other flange. Radial excursions of the 
spindle increase the compression. 

In an alternative, the spindle comprises inner and 
outer members with radial clearance therebetv/een, the 
outer member having a closed end slidably abutting one flange 

1-5 and an open end clear of the other flange, and the inner 
member having abutting engagement with said other flange 
and the interior of said closed end, each such engagement 
being of two generally coned surfaces but of different 
curvature in a>:ial section, and normals thereto extending 

20 substantially through the centroid of the spindle. 

Preferably the inner member will be a tube capable of 
contraf lexing under load. This arrangement also 
provides two modes of operation, with a transition between 
distortion of the* spindle and a rolling action. 

a /jcg -5- 
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For a better understanding of the invention some 
constructional forms will now be described, by way of 
example , with reference to the accompanying drawings, in 
which: - 

Figure 1 is an axial section of a planet mounting; 
in an epicyclic gear, 

Figure 2 is a diagram illustrating distortions 
under load. of the mounting of Figure 1, 

Figure 3 is an axial section of another planet 

mounting, 

Figure 4 is an axial section of a further planet 

mounting, 

Figure 5 is an axial section of a modified planet 

mounting. 

Figure 6 is an axial section of yet another 

planet mounting, 

Figure 7 is an axial section of part of a 
straddle mounting for a gear spindle, and 

Figure 8 is an axial section of part of another 
straddle mounting for a gear spindle. 

In Figure 1, a planet 1 is co-axially mounted on 
an assembly 2 projecting laterally from a carrier 3- The 
common axis of the planet and its mounting assembly, when 
the latter is in itrs relaxed state, is indicated at 4. 
> The assembly comprises a bolt 5 secured by a 

nut 6 to the carrier 3% a "tube 7 and a sleeve 8 on which 
the planet 1 can rotate. The sleeve 8 has at its outer enc 

- 6 - 
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remote from the carrier in inwardly projecting annular flange 
9, stepped at 10 to fit between the outer end face of the 
tube 7 and the bolt head 11. Adjacent the bolt head, the 
shariK of the bolt 5 has a thickened portion or spigot 12, 
5 a ->d the outer end of the tube ? is radially located between 
this and the step 10. At the inner end, the tube is radially 
located between a step 15 in the carrier and a thickened por- 
tion or spigot 14 of the bolt, which extends further to fit 
a corresponding aperture 15 in tne carrier 3* The nut 6 is 
10 threaded on beyond this. The carrier is recessed at this 

area to form a diaphragm 16 Riving added flixibility, match- 
ing that of the outer end of the assembly. 

The sleeve 8 does not abut against the carrier and 
is supported entirely by its flange 9 which is clamped bet- 
15 ween the tube 7 and the bolt 5. At its inner end it has 

a balancing flange 17.' The centre of mass C of this canti- 
lever assembly coincides with the axis A and the transverse 
plane 18 through the centre of the planet 1, in which plane 
will be the resultant TL of the radial and tangential forces 
20 on the gear. 

The action of the bolt is to pre -com press and 
clamp the tube 7 co-axiully between the flange 9 and dia- 
phragm 16; it will be tensioned. "hen the planet is loaded, 
there may occur* a distortion illustrated in very much exag- 
25 derated fashion in Figure 2. The tube 

3L/KJW - 7 - 
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7 will flex in reverse directions with a central point of 
contraflexure, as in previous proposals was achieved by a 
solid pin. However, because of the pre-compressi on on 
the end faces of tube 7 the change of pressure due to the 
super-posed bending is insufficient to reduce the 
compression to zero on what would normally be the tensile 
side of the tube. Thus there is no surface separation and 
no danger of fretting;. The bolt 5 will simply incline or 
bend very slightly in one direction, and it may also be 
minutely stretched. There will be generated restoring 
couples as indicated by arrows, and the sleeve 8 will have 
freedom to maintain parallelism with the original axis 4-. 

Instead of true co-axiality, the bolt may be 
slightly inclined as indicated exaggeratedly by the broken 
lines in the direction such that, under load, it will tend 
to be "straightened" into the co-axial position. This 
will considerably increase the load that can be sustained 
for a given stress. 

A modified mounting is shown in Figure 3* where 
parts corresponding to those of Figure 3 bear the same 
references but with the suffix _a. 

The difference lies in the compression tube 7a 
which is no longer a plain tube but has outwardly projecting 
flanges 19, 20 at its ends w: th annular abutment ribs 21, 
2? around the outer peripheries of the flanges. The tube 
ends are a close fit over spigots 1?a, 14a and the shear 
SL/oCG - 8 - 
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load at the outer end of the mounting is transmitted from 
the flange 19a through spigot 12a to the tuhe. The ribs 
21, 22 project axially beyond the ends of the main body of 
the tube to engage the flsnpe 9a. and the diaphragm 16a 
5 respectively, neither of which are now stepped. The 

contact areas of the ribs ?1 , 22 can be less than those of 
the end faces of the tube 7 of Figure 1, but those ribs 
ere at a greater radius than the main body of the tube. 
This means that the second moment on the tube is larger, 

10 and that the overall sum of the pre-compress i on stress and 
the compressive component of the applied bending stress can 
be reduced. The reduced load on the bolt $s enables that 
to be of lesser diameter and bending stiffness than 
previously. The flanges 19, 20 also introduce more 

15 diaphragms into the assembly, so further enhancing its 
flexibility. 

In these arrangements, the abutting engagement 
of the inner and outer members is separated into radial 
interfaces, -through which the axial loading acts, and 

20 cylindrical interfaces, by which shear loads are trans- 
mitted. This can be simplified bv providing a '^resultant" 
inclined interface which gives rine tc a different mode of 
operation, as the f ol] owinr will .low. 

In Figure- 4, a planet 31 is co-axially mounted 

25 on an assembly 32 projecting laterally from a carrier 33; 
SL/ JCG - 9 - 
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the common axis of the planet and its mounting assembly, 
with the latter in its relaxed state, is indicated at 34* 

The assembly comprises a ste^l bolt 35 secured 
by a nut 36 to the carrier 33 and a sleeve member or 
spindle 37 on which the planet can rotate. The sleeve raembe 
which may be of lighter metal, is of composite construction 
with an inner tube 38 on which an outer sleeve 39 fits, 
and at the inner end, adjacent the carrier, the sleeve has 
a bevelled or f rusto-conical surface provided by a 
hardened annular insert40. This bears against a matching 
T rusto-conical surface provided by an insert 41 in the 
carrier 33. At the outer end the tube 38 locates axially 
against the bolt head and radially on a thickened portion 
or spigot 43 where the bolt shank meets the head. The 
bolt is similarly shaped and dimensioned at the inner, 
carrier end so that it has a thickened portion or spigot 

4-4 where it enters throuprh the carrier, beyond which there 

\ * 

is a screw thread to receive the nut 36- 

When assembled the nut tensions the bolt and- 
compresses the sleeve member against the f rusto-conical 
surface of insert 41. In effect, the bolt 35 and tube 38 
form a spring:, and the f rusto-conical surfaces act as 
locating and self-rifhtinr means for the sleeve assembly 
and planet. Added flexibility could be provided by 
reducinp the thickness of tube 38, as shown by broken lines, 
so thar it radially locates sleeve 39 at the inner, carrier 
SL/JCG - 10 - 
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end. A more rigid assembly could have the tube 38 and 
sleeve 39 intergral. 

Under the influence of a uniform tooth load 
whose centre coincides with that of the cantilever, the 
5 outer sleeve moves in a direction tangential to the frusto- 
conical surface such that there is a lateral component of 
deflection parallel to the face of the planet carrier and 
an axial component of deflection normal to the face of ' 
the carrier, the latter movement creating further tension 
10 in bolt 35. The resultant KF of the reaction forces (after 
due allowance for friction) at the frusto-conical surfaces 
extends through the centre of mass C of the cantilever 
assembly which is also in the transverse plane bisecting 
the planet's teeth length and containing the line of 
15 action TL of the gear tooth load. The spindle 37 is 

therefore subject to three loads: the planet tooth bearing 
load, the normal reaction load on the frusto-conical 
surface and the axial tension AT in bolt 35, and since 
the lines of action of all three forces coincide at one 
20 point C, the spindle is in equilibrium Any tendency for 
the spindle to tip at one end with respect to the other 
will immediately transfer the tooth bearing load to the 
• other end in such a manner that a restoring couple will 
be exerted until the forces once more reach a state of 
25 equilibrium. The angular attitude of the pinion is 
therefore dictated by the teeth of the mating gear - 
SL/JCG - 11 - 
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rather than by the spindle which is not anrularly rigid. 

In Figure 5, the arrangement is reversed in that 
the inner member is under axial compression AC and the 
outer one in tension. The inner member is a plain pin 51 
5 with domed ends centred on centroid C and abutting 

respectively against the carrier 52 and the closed outer 
end 53 of gear carrying sleeve or spindle 54. At its end 
adjacent the carrier, the sleeve has an outwardly projecting 
annular flanre 55 against which a hardened ring 56 locates. 

10 This has a f rusto-conical surface with which a matching 

surface on another ring 57 co-operates, the surfaces being 
angled so that a normal to them passes through or very 
near the centre -of mass C of the cantilevered assembly* The 
ring 56 is confined by an annulus 58 secured to the carrier 

15 by bolts 59, and thsse can be tensioned to draw the surfaces 
of rinp;s 56 and 57 together in hook-like fashion and thereby 
tension the sleeve 54 and compress the pin 51. 

The fundamental advantage of both these 
arrangement^ is that because the spring elements are subject 

PO to uniform tension or compression across their sections and 
uniform loads alonr their lengths, the volume of stressed 
material required for 8 given strain energy is considerably 
3 ess than for flexible pins subject to son-uniform bending 
alon^ their length.- Conversely the level of stress for a 

25 given volume of spring is considerably lower. 

In Figures 4 and 5, displacement of the gear 
SL/JCG - 12 - 
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parallel to its original attitude necessarily involves 
partial separation of the f rusto-conical surfaces, although 
it may not be possible to ensure the desired mutual sliding 
of those surfaces. In Figures 1 and 3, such displacement 
5 does not cause surface separation, assuming the bolt is 
sufficiently tensioned, but relies more on flexure. The 
two approaches can be combined in an arrangement such as 
that shown in Figure 6. 

In Figure 6, a planet 61 is again co-axially 

10 mounted on an assembly 62 projecting laterally from a 
carrier 63, the common axis being shown at 64. The 
assembly comprises a bolt 65 retained by coned nut 66 to 
the carrier, a sleeve member 6? on which the planet can 
rotate, and a compression tube 68 loosely sleeved over the 

15 "bolt and allowing radial excursions of the member 6?. The 
member 67 has an inturned flange 69 at its outer end with 
one frus to-conical surface 70 that abuts the coned under- 
side of the bolt head 71 and another f rusto-conical surface 
72 which faces generally back towards the carrier. A 

20 spherically-domed, thickened rim 73 at the outer end of 
the tube 68 abuts this surface 7? with, in the relaxed 
state at least, a circle of contact. There is a similar 
configuration at the carrier end, the hole 74 in the dia- 
phragm portion 75 'through which the bolt extends being 

25 countersunk at both faces to present a mating frusto- 
SL/JCG - 13 - 
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conical • surface to the nut and s f rus to-conical surlc-ce 

76 against which spherically domed rim 77 at the inner end 
of the tube 68 abuts. 

This assembly has two modes of deflection, the 
5 transition point between oherc depending on the pre-tension 

applied to the bolt 65- 

In the first mode there is no separation between 
the ends of the compression tube and the conical seating; 
72 and 76. When there is any deflection, this will be due 
10 almost entirely to the combined bending and shear in the 
tube 68, with some local deflection in the respective 
seatinps. There will be little change in mean axial 
lengths, and therefore little chanre in the tube. This 
mode may be likened to the operation of the Figures 1 and 
15 3 assemblies. 

The second mode occurs when the effective bending 
moment applied to the end of the tube 68 reaches the level 
at which the effective applied tensile stress exceeds the 
mean pre -compression load. This results in diagonally 
2C opposite surfaces of the tube lifting from the seatings 72 
and 76 in the plane of the load, while the tube rolls by 
means of its spherical ends at points on the opposite 
diagonal in that plane. In this mode not only do the 
combined bending and shear lo?ds in the tube increase, but 
25 also the lengths of the tube and tie bolt change, thus 

increasing their respective compressive and tensile loads. 
SL/JCG " 14 - 
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This mode to some extent resembles the operation of the 
Figures 4 and 5 assemblies, but with rolling- substituted 
for slidinr- 

The configuration of the abutting surfaces cojld 
5 differ. For example, instead of part-spherical tube ends 
they could be f rusto-conical , and enrage domed surfaces 
replacing the f rusto-conical surfaces 72. The two abutting 
surfaces could both be curved, in axial section, with 
different radii of curvature. But whatever configuration 

10 5 s employed it i fr desirable that the normal reaction should 
extend through the centre C in the plane of tooth load TL. 

This principle of a self-locating and balancing 
spindle can also be applied to a straddle mounting, in 
which the spindle, instead of being cantilevered , spans 

15 two flanges 80 and 81 of a mcnintinF as shown in Figure 7, 
The spindle comprises member 82 which is an intimate fit 
in a sleeve member 85. This member 85 is closed at one 
enc and locates in a depression 84 in the flange 80, with 
m.atinr f rusto-conical surfaces similar to those described 

20 before. At the other end the core 82 projects to abut the 
base of a depression 85 in the flange 81, the abutment 
plane beinr radial of the spindle axis and there being 
freedom for the spindle to move radially from its initial 
central position. * - 

2 ^ Initially the spindle is again subject to three 

loads, coincident at centroid C, namely the radial tooth 
SL/JCG - 15 - 
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load arid reaction loads from depressions 84 and 85$ as 
shown by full arrowed lines, the flanges being urged 
together by means (not shown) remote from the gear spindle • 
On movement of the spindle under the influence of tooth 
5> loading the effect of friction will modify the reaction 
forces as indicated by the broken arrowed lines. The 
distance of the centroid C from the respective sliding 
surfaces will be chosen so that the modified reaction 
loads due to friction will also be coincident on the 

10 resultant line of tooth loading TL, thus maintaining the 
balance of the spindle. 

In Figure 8, another straddle mounting has 
flanges 90, 91 spanned by a two-part spindle comprising 
flexible tubular core 92 and outer sleeve 93 * which is 

15 closed at one end, normally co-axial on line 94. The 
flange 90 has a conical depression 95 in which one 
spherically domed end of the core 92 locates, the other 
similarly shaped end abuttinp a f rusto-conical interior 
surface Q6 of the generally domed closed end 97 of the 

20 sleeve 9$. The outer surface of the end 97 is spherical 
and abuts the flanpre 91, while the main portion of the 
sleeve 93 extends with radial clearance over the core 92 
to terminate short of the flanpe 90. The applied load 
axially compresses -the core 92, and the reaction forces at 
25 surfaces 95 and 96 pass through centroid C. 

This is equivalent to the Figure 6 cantilever 
SL/JCG - 16 - 
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assembly, the central bolt now bein f reeved and the axial 
compression being generated elsewhere. In Figure 6 the 
bolt head could move radially; the equivalent movement in 
Figure 8 is provided by the domed end 96 sliding laterally 
5 over the flanre qi . The associated frictional load is 
beneficial for damping. 

As with Figure 6, the abutting surfaces could be 
differently shaped, and there is a transition between 
flexing of the inner tube and a rolling action and surface 
10 separation at its ends. 

It will be noted that in all these constructions 
no interference fits are required, nor any welding. The 
elements are themselves of simple form and can be small, 
light-weight apd readily assembled. Axial symmetry is 
15 easily achieved, and this largely resolves the problem of 
centrifugal forces. 



SL/JCG - 17 - 
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CLAIMS 



1. A gear mounting having: a spindle (2; 2a; 32; 
53. 52; 82,83; 92,93) extending substantially normal 
to a carrier (3; 3a; 33; 52; 63; 80, 81; 90, 9^) and 
capable of radial excursions from an initial position when. 
5 under load, characterised in that at least a portion 

(5, 7; 5a, 7a; 35,38,51,3*; 65,68; 82; 92) of the spindle is 
axially pre-stressed against said carrier and in that 
means (9,10,12; 9a,l2a,2l; 40,41; 56,57; 72,73,76,77; 84; 
95,96) ar e provided for transforming radial loading of a 
no gear on the spindle into a change of axial stress which 
generates resistance to the radial excursion caused by 
said loading. 

2. A gear mounting as claimed in claim 1, whereinthe 
spindle is cantilevered from said carrier and comprises 
1=- radially inner and outer members (5,7; 5s., 7a.; 35,38; 51, 54; 
63,68) one of which is axially tensioned and co-operates 
with other member at the end remote from the carrier 
axially to compress the other member against the carrier. 
5. A gear mounting as claimed in claim 2, 
20 wherein the inner member is a tension bolt (5; 5a; 35; 65) 

4. A gear mounting as claimed in claim 3, wherein 
the outer member is a tub- (7; 7a) having radial clearance 
over an intermediate portion only of the bolt (5; 5a) and 
is capable of contraf lexing while the bolt bends under 
23 load over said intermediate portion. 
fcL/OCG -1- 
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5. A gear mounting as claimed in claim 4, wherein 
the effective annular axial abutment surfaces (21,22) of 
the tube (7a) against the outer end of the bolt (5a) and 

the carrier (£a) are of less area but at a greater radius 
than the cross-section of the intermediate portion of 
the tute. 

6. A gear mounting as claimed in claim 2 or 3, 
wherein the outer member (38; 5*; 68) effectively engages 
the carrier at a generally coned surface (41; 56; 76), 
normals to which extend substantially through the 
centroid (C) of the cantilevered assembly. 

7- A fear mounting as claimed in claim 6, 
wherein the outer member (3S;5^) and carrier (33; 52) have 
matched, abutting f rusto-conical surfaces. 

S. A gear mounting as claimed in claim 6 as 
appendent to claim 3, wherein the outer member (68) and 
carrier (63) have abutting surfaces (76,77), both generally 
coned but of different curvatures in axial section, and 
wherein there is similar effective engagenent (72,73) of 
the outer member with the end of the bolt remote from the 
carrier. 

9- A gear mounting as claimed in claim 8, wherein 
the outer member (68) is a tube having radial clearance 
over 'the bolt (65> nnd is capable of contraf lexing while 
the bolt bends unr'er load. 

10. A gear mounting as claimed in claim 4,5,8 or 
^L/OCG -2- 
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9, wherein the spindle (2; 2a; 62) has a gear carrying 
sleeve member (8; 8a; 67) with radial clearance over the 
tuhe (7; 7a; 68) and clear of the carrier (3; 3a/, 63) at 
the inner end, being mounted by an inturned flange (9; 9a.; 
5 69) at its outer end captive between the bolt (5; 5>a; 65) 
and the tube. 

11. A gear mounting as claimed in claim 1, wherein 
the spindle is compressed between the flanges (80,81; 90, 
91) of a straddle carrier* 

10 12. A gear mounting as claimed in claim 11, 

wherein the spindle engages one flange (80) by matched, 
coned abutment surfaces (84) normals to which extend 
substantially through the centroid (C) of the spindle, 
the other end of the spindle having a slidable abutting 

15 engagement (85) with the other flange (81). 

13. A gear mounting as claimed in claim 11, 
wherein the spindle comprises inner and outer members (92, 
9?) with radial clearance '"therebetween the outer member 
(93) having a closed end (97) slidably abutting one flange 

20 (91) and an open end clear of the other flange (90), and 
the inner member (92) hav-ng abutting engagement with 
said other flange (QC) and the anterior of said closed 
end (97), each such engagement being of two generally 
coned- surf aces (95,-96) but of different curvature in axial 

25 section, normals thereto extending substantially through 
the centroid of the spindle. 
SL/JCG -3- 
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14. A gear mounting; as claimed in claim 13, 
wherein the inner member (92) is a tube capable of 
- • ntraf leying: under load. 

15- An epicyclic pe^r, wherein the planets 
5 are carried on pear mountings as claimed in any 
preceding claim. 
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